Obtained results show that a linear correlation between the value of horizontal bending 23 resistance, modulus of elasticity with panel density and melamine amount. It was understood 24 that the values of longitudinal bending resistance did not show a direct increasing or 25 decreasing in melamine amount and value of density. As it is seen that the values of 26 longitudinal modulus of elasticity increases in proportion with the increase in the density. In 27 perpendicular tensile strength to the surface; it is seen that values of all glue groups and 28 density values which are intended by the standard for density values are covered. As 29 melamine reinforcement ratio increases, average values of free formaldehyde decrease. It was 30 determined that there was no direct correlation between the value of thickness swelling and 31 panel density, and it had a correlation with used glue type. 32
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INTRODUCTION 35
Oriented Strand Board (OSB) is a material in the form of a board that is produced by 36 pressing the draft obtained within the strands which are specially prepared and then mixed 37 with suitable glue and oriented in the desired direction under temperature and pressure during 38 laying (Akbulut et al. 2002) . The most important difference of OSB from known strand 39 boards is larger and specially shaped strands (generally 15-25 mm in width, 75-150 mm in 40 length, 0.3-0.7 mm in thickness) to be used in process, to be mixed with different glue and 41 protective chemicals in a different boiler, and then pressed and laid in a direction oriented to 42 certain directions (Thoemen et al, 2010) . 43
According to the classification made by Bozkurt and Göker (1990) , oriented strand boards 44 are included in the group of medium-density strand boards. While urea formaldehyde (UF) 45 glue is used in the strand board industry in general; phenol formaldehyde (PF), melamine urea 46 formaldehyde (MUF), melamine urea phenol formaldehyde (MUPF) or methylene 47 Ahead of Print: Accepted Authors Version screw withdrawal strength. Esen et al. (2013) found that there were effects of glue type, glue 110 ratio, pressing time and pressing pressure on the modulus of elasticity and the bending 111 resistance in OSB plates produced with phenol formaldehyde from the Scots pine wood. 112 Bufalino et al. (2015) investigated feasibility of using and mixing Toona ciliata, 113
Eucalyptus grandis/urophylla and Pinus oocarpa woods in OSB production Three one-114 species and four mixed-species combinations were compared. Phenol-formaldehyde (PF) 115 adhesive was applied at 9% for all OSB panels. Three-layer mats with mass proportion of 116 25/50/25% for surface/core/surface were produced. The results obtained show that Eucalyptus 117 wood has great potential to substitute Pinus wood in OSB production. The utilization of T. 118 ciliata wood for OSB production decreased mechanical performance, but remarkably 119 enhanced water resistance properties. 120
The purpose of this study is to determine the effect of density and melamine reinforcement 121 ratio on the physical and mechanical properties of OSB plates after producing the boards at 122 different densities by adding melamine to the urea formaldehyde glue used in the process of 123 OSB at different densities. As a result, the process conditions that give the standard values of 124 OSB plates will be determined, the process of boards will be done with a kind of glue that can 125 be supplied cheaper and easily, and therefore this contributes an economically profitable 126 process. 127
MATERIALS AND METHODS 128
In this study, Black pine (Pinus nigra A.), Scots pine (Pinus silvestris L.) and fir (Abies 129 nordmanniana L.) woods were used for the process of OSB. Diameters of the woods were 130 between 10 and 30 cm, their lengths were 2 m, and after the barks were peeled off in two 131 The amount of melamine-urea-formaldehyde (MUF) solid glue with 65% urea 135 formaldehyde (UF) affixed with 2.5% -5% -15% and 20% melamine content in the process 136 of boards was 9.5% of the dry chip, Ammonium sulphate was used at a rate of 2.2% of glue 137 solids for the surface layer and 2.6% of glue solids for the middle layer. In order to increase 138 the resistance of board to moisture and water, paraffin at 40% concentration was used as 139 water-repellent chemical substance, which is 0.6% in proportion to dry flake. The values of 140 glue and chemicals used in the study are given in Table 1 . 141 
143
The test plates were produced in three different board densities with the same glues having 144 different melamine content under the same process conditions. Process conditions of boards 145 are given in Table 2 . 146 The flakes were dried in a three-pass rotary drum dryer with drying output moisture of 3-149 5%. Dried flake glue and chemicals were sprayed in the rotating drum type glue mixer 150 (blender) with atomizers and in the order of the paraffin, glue, and hardener. 151
The glued flakes were laid with two disk head guides for the surface layers one at the 152 beginning of the laying line and the other at the end, and firstly the lower surface of the board 153
Maderas-Cienc Tecnol 20(3):2018 Ahead of Print: Accepted Authors Version was formed and then the upper surface was formed after the formation of the middle layer. 154
The flakes for the formation of the middle layer were laid vertically to the production 155 direction with a paddling guide partaking in forming head. 156
The flake mat formed on forming line was pressed with a heating factor of 11.5 s.mm -1 157 under a temperature of 180 °C in a six-layer simultaneous press to form plates with a 158 thickness of 11.0 ± 0.8 mm and a size of 1220 x 2440 mm. 5 of the boards produced were 159 taken as test boards. Test samples for process conditions (Table 2) 
Board Moisture Value 184
Average results of board moisture value of pressing output after production for each glue 185 and density groups were given in Table 3 . 186 (Table 4) on melamine content in the glue, while there were panels 218 produced with glues having melamine ratio of 0% and 2.5% in the group having lowest value 219 of horizontal bending resistance, there was OSB group having melamine ratio of 15% in the 220 group having the highest value of horizontal bending resistance. The results of Duncan Test made in order to determine the effects of panel density and 231 melamine addition percentages were given in Table 5 there was no difference between them. However, the value of modulus of elasticity increased 248 with the increase in density. 249
While the glues having melamine ratios of 0% and 2.5% had the lowest value of horizontal 250 modulus of elasticity according to melamine ratios in the glue, they took place in the same 251 group. While the glue reinforced with 15% of melamine gave the highest value of horizontal 252 modulus of elasticity, it took place in the same homogenous group with the glue reinforced 253 with 20% of melamine. The increase in melamine reinforcement ratio increased the horizontal 254 modulus of elasticity. The results of Duncan Test made in order to determine the effects of panel density and 266 melamine addition percentages were given in Table 6 . 267
According to the results of Duncan test on panel density (Table 6) According to the results of Duncan test on melamine ratios in the glue, the lowest 281 longitudinal bending resistance was in the glue reinforced with 2.5% of melamine, and it took 282 place in the same group with glues reinforced with 0%, 5% and 15% of melamine According to statistical results, the values of longitudinal modulus of elasticity showed 295 significant differences according to panel densities and melamine ratios in the glue (p<0.05). 296
The results of Duncan Test made in order to determine the effects of panel density and 297 melamine addition percentages were given in Table 7 . 298 According to the results of Duncan test on panel density and melamine content (Table 7) , 302 two groups were formed, and while the lowest value of longitudinal modulus of elasticity was 303 obtained at the density of 550 kg.m -³, the highest value of longitudinal modulus of elasticity 304 was obtained at the density of 590 kg.m -³. 305
When Table 7 was examined; there were glues, starting from the lowest value, having 0%, 306 2.5% and 15% of melamine in the first group, and there were glues having melamine ratios of 307 5% and 20% in the second group, and the highest value was obtained with the glue reinforced 308 with 20% of melamine. According to both density and melamine addition, the results were 309 higher than the values of horizontal modulus of elasticity but the similar correlation was seen. 310 and melamine addition percentages were given in Table 8 . 322 323 According to the results of Duncan test on panel density (Table 8) According to the results of Duncan Test on melamine ratios in the glue, it was seen that 333 four homogenous groups were formed. While the lowest value of perpendicular tensile 334 strength to the surface was given by the glues having melamine ratios of 2.5% and 5% which 335 took place in the same group, the highest value of perpendicular tensile strength to the surface 336 was given by the glue having melamine ratio of 20%. The increase of reinforcement ratio 337 increased tensile strength (especially 15% and 20%). The results of Duncan Test made in order to determine the effects of panel density and 349 melamine addition percentages were given in Table 9 . According to the results of Duncan test on panel density (Table 9) two homogenous groups  355 were formed, and while the lowest value of thickness swelling was obtained at the density of 356 590 kg.m -³, the highest value of thickness swelling was obtained at the density of 570 kg.m -³. 357
When Table 9 was examined; it was seen that four homogenous groups were formed 358 according to the results of Duncan test on melamine ratios in the glue. While the lowest value 359 of thickness swelling was obtained with the glue having 20% of melamine content, the highest 360 value of thickness swelling was obtained in the glue reinforced with 5% of melamine but it 361 took place with the glue reinforced with 2.5% of melamine in the same group. Melamine 362 reinforcement ratio improved the value of thickness swelling. 363 364
Value of Panel Free Formaldehyde 365
Average results of the value of panel free formaldehyde obtained for different density and 366 different glues were given in Table 10 . 367 
